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average chemist to arrive at a decision, even though many makers
offer to put the plant up on trial, and remove it at their own expense.
Modern water softeners may be divided into three main classes.
In the first, the softening medium is added alternately to the water
contained in two tanks; the contents of one are allowed to settle,
whilst the purified water is fed from the other. The second system
is one in which hard water and softening medium are introduced in
measured quantities, by a tipping arrangement, chain buckets, water
wheel, or other similar device. In the third class, the mixing is
effected by means of floats attached to levers, which open or close
cocks for the admission of hard water and the softening medium in
their correct proportions. They may, again, be subdivided into
those in which the reaction between the softening medium and the
hard water is promoted by heating with exhaust or live steam, and
those where the work is done in the cold. These may be further
subdivided into apparatus in which the sludge separates out by pre-
cipitation over baffle plates, and such in which this is effected by
means of filters. One has to see that no excess of softening me-
dium is carried into the boiler, and that the sludge is efficiently
removed; further, that the apparatus is easily manipulated, and not
liable to get out of order. All other things being equal, the choice
between rival claims will rest with the apparatus which does the
work more cheaply. The question of economy does not, ho.wever,
depend upon the cost of the chemicals per TOGO gallons of water
only, more frequently initial outlay and cost of labor being the

deciding factor.

Feed water heaters and economizers are also frequent adjuncts
to a boiler plant, and require attention. A careful engineer will not
be satisfied with the mere cleaning of the boiler; he will pay proper
attention to the kind of scale deposited, and learn something, either
by personal inspection, or from the reports of the boiler inspector,
about the nature of corrosions in boilers, and the dangers arising
therefrom.
A further problem that frequently presents itself is the utilization
of-the exhaust steam from the engine, or else its condensation and
subsequent recovery as boiler feed. Exhaust steam can be very
advantageously used to heat the water in water softeners, and
thereby be. recovered practically without cost. The cooling of water
used for the condensation in the absence of an unlimited supply